Family studies have played an important role in the exploration of both the nosology and the etiology of the depressive illnesses. In his classic investigation of patients with manic depressive psychosis, Kraepelin observed large numbers of relatives who had the same illness. Curiously, dementia praecox was not found to be increased among them. In subsequent years, the rediscovery of Mendelian genetics and the development of population genetics placed further observations on a sound statistical basis. According to these studies, the risk of developing manic depressive psychosis tends to be much greater for relatives of affected individuals than it is for the general population. Neither schizophrenia nor involutional psychosis presents such an increased risk in relatives of manic depressives. On the other hand, the relatives of patients with involutional psychosis show increased schizophrenia rates, although their morbidity risk is not as high as that of comparable groups of relatives of schizophrenic patients.
Family studies have played an important role in the exploration of both the nosology and the etiology of the depressive illnesses. In his classic investigation of patients with manic depressive psychosis, Kraepelin observed large numbers of relatives who had the same illness. Curiously, dementia praecox was not found to be increased among them. In subsequent years, the rediscovery of Mendelian genetics and the development of population genetics placed further observations on a sound statistical basis. According to these studies, the risk of developing manic depressive psychosis tends to be much greater for relatives of affected individuals than it is for the general population. Neither schizophrenia nor involutional psychosis presents such an increased risk in relatives of manic depressives. On the other hand, the relatives of patients with involutional psychosis show increased schizophrenia rates, although their morbidity risk is not as high as that of comparable groups of relatives of schizophrenic patients.
Before the various risk data are presented in more detail, a word is in order regarding the particular aims of genetic family studies. The immediate purpose of these investigations is to find out whether a given illness occurs more frequently in the relatives of affected individuals than in the general population. Each phrase in this sentence requires elaboration if the investigation is to be valid and useful. The illness should be definable in clinical terms so that different investigators with adequate training can make the diagnosis independently. The group of affected individuals whose relatives are to be examined should represent a consecutive series or a random sample thereof, chosen without regard to family
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history. It is also to be decided which groups of relatives can best be studiedsiblings, parents, children or others. The frequency with which the illness is ascertainable in each group usually calls for correction for age by a process such as Weinberg's abridged method. Using such a procedure, one obtains the expectancy of developing the condition if all individuals lived through the age in which it tends to develop. Finally, rates thus computed are to be compared with similar statistics for the general population. Incidental to this comparative task, one may also pay attention to variations produced in the general population frequency or symptomatology by ethnical, regional, socio-economic or other distinguishing circumstances.
In the case of manic depressive psychosis, the general population rate in most European and American populations is not over 0.4%. Only under special demographic conditions, such as those in isolated island populations, have rates of 0.8% and up to 1.6% been found. Ordinarily this type of psychosis tends to be relatively infrequent, and is certainly less frequent than schizophrenia.
The distribution of the morbidity rates differs, especially for the parents, siblings, and children of manic depressive index cases. Some of the earliest results (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) (1944) (1945) (1946) (1947) (1948) Evidence obtained by twin and twin sibship studies confirmed the observation of a high incidence of manic depressive psychosis in affected family units. No twin study (Rosanoff, Luxenburger, Schultz, Slater, Kallmann) failed to reveal significant differences in morbidity between the rates for the general population and for siblings or dizygotic co-twins of manic depressive patients on the one hand, and between those for two-egg and one-egg twin partners on the other. The largest twin family study was reported in 1950 (3) (4) (5) and was conducted in New York State by Kallmann. Describing his diagnostic criteria, he said that "as a general principle, the essential diagnostic feature of the given classification was seen in its restriction to cyclic cases which showed periodicity of acute, selflimited mood swings before the fifth decade of life, and no progressive or residual personality disintegration before or after psychotic episodes of elation or depression. Clearly reactive or largely situational depressions in a habitually maladjusted setting were excluded in the same way as hallucinatory episodes, or agitated anxiety states associated with hypertension. On the other hand, primary menopausal and presenile depressions were placed in the category of involutional psychosis, together with the usual cases of involutional melancholia and with other non-periodic forms of depressive behaviour in the involutional period." With these criteria, Kallmann was able to collect data on 27 monozygotic and 58 dizygotic pairs with a total of 206 siblings and 16 half-siblings. In this series the expectancy of manic depressive psychosis varied from 16.7% for the half-siblings to 22.7% and 25.5% for the siblings and two-egg co-twins, respectively, and to 100% for the one-egg twin partners. The corresponding rate for the parents of index cases was 23.4%. The apparently perfect concordance rate of 100% for one-egg twins was deemed an artificial maximum value not indicative of complete penetrance of the genotype, since only patients admitted to a mental hospital were included as affected cases.
Both Stenstedt and Kallmann concluded on the basis of their genetic data that manic depressive psychosis followed a dominant type of inheritance with incomplete penetrance and variable expressivity of a single autosomal gene. In vulnerable persons it was assumed by both investigators that the neuro-humoral propensity for extreme mood changes may be modified by external circumstances and potentially altered by pharmacological and other therapeutic methods. These aspects of the pathogenesis of manic depressive psychosis are complementary to the genetic studies and are of course well covered in other sections of this symposium. A few data regarding threshold factors obtained in the course of twin, family, and population studies may nevertheless be presented here. A number of observations bear on primary gene interaction. First, as will be seen later in this discussion, there seems to be no reciprocal effect between vulnerability to manic depressive psychosis and to schizophrenia. Second, in a study of 86 manic depressive patients in North Carolina, there was evidence for a highly significant increase in blood group 0 when compared with neurotic depressives or normal individuals (9) . Finally, regarding sex distribution, the expected over-representation of females classified as manic depressives was found in Kallmann's twin index cases as well as Stenstedt's population; however, the sex ratio among the siblings, parents and children of Stenstedt's cases, carefully ascertained and exhaustively studied, was 1: 1. It may very well be that it is only among cases reaching a hospital that females are in excess. From a genetic standpoint, this finding would be of little significance.
When it comes to polygenic background factors, often loosely described as constitution, the association of manic depressive symptoms with the pyknic (endomorphic) habitus was first observed by Kretschmer and later confirmed by other investigators; according to best estimates, about two-thirds of manic depressives are pyknic. Other correlations are with the genetic factors for gout and diabetes, with a relatively high degree of resistance to tuberculosis and with a strong tendency to obesity and cardiovascular disorders. In some of Kallmann's twin pairs found to be dissimilar in the severity of their psychotic symptoms, the heavier twin generally displayed the more severe cyclic syndromes. Studies by Eysenck, Burt, and Cattell associated cycloid affectivity with wide body breadth, and such psychological factors as warmth, sociability and autonomic reactivity.
One of the most important outgrowths of twin family investigations was the differentiation of various forms of depressive illness from those of schizophrenia. Particularly striking was the fact that in no case did Kallmann find a pair of twins with a schizophrenic psychosis in one partner and a cyclic psychosis in the other, or even a manic depressive twin index family with a verified case of schizophrenia among the siblings or parents. Stenstedt also reported that the morbidity risk for schizophrenia among siblings, parents, and children of manic depressive index cases was not statistically different from that in the general population. These data were in line with those of Stromgren, Sjogren, and Slater.
Equally significant in Kallmann's analysis was the absence of any increase in involutional psychosis among families of manic depressives. Kallmann included as involutional psychosis the following categories; primary menopausal and presenile depressions, agitated anxiety states associated with hypertension or similar somatic conditions, other non-periodical forms of depressive behaviour in the involutional period (50-69 years of age), as well as the straight cases of involutional melancholia characterized by restless agitation, rigid compulsive obstinacy and varying combinations of depressive, obsessional, and delusional symptoms. The risk in the general population was estimated as 1%. In the families of 96 involutional twin index cases, the risk for the same psychosis in parents was 6.4%, in full siblings 6.0%, in dizygotic co-twins 6.0% and in monozygotic co-twins 60.9%. On the other hand, while the risk for manic depressive psychosis in such families was 0.8% (parents and siblings combined) and therefore not greatly increased, that for schizophrenia was 5.5% in parents and 4.2% in siblings, lower than that for relatives of schizophrenic patients but above that for the general population. Conversely the expectancy of involutional psychosis among the parents and siblings of schizophrenic twin index cases was 6.6%. From these data Kallmann concluded that the diagnostic category of involutional psychosis was either less homogeneous clinically or more complex pathogenetically than were those of schizophrenia and manic depressive psychosis, with a few involutional cases probably being late developing and attenuated processes of schizophrenia precipitated by the loss of security in the involutional period. In his opinion, involutional psychosis is more closely associated genetically with the group of schizoid personality traits (thus having at least indirect relations to schizophrenia) than with manic depressive psychosis, and may be interpreted as a combination of etiological components including, 'on the one hand, certain basic personality traits of rigidity and compulsivity, and on the other hand, progressive impairment of physical and mental ability, and accumulation of emotional strain and insecurity due to increasingly conspicuous sign~of ageing.."
What basic personality traits are aSSOCIated with the genetically determined predisposition to one or another of the depressive illnesses, and how these traits are manifested at the various periods of life, as they interact with other variables, are questions to be answered as much by clinical observations as genetic studies. Typical of psychological descriptions is that of Rado who spoke of a tendency to emotional over-action from infancy, a persistent alimentary dependent state, a strong craving for gratification from without, and an intolerance to pain, and considered the depressive spell the terminal link in an etiological chain stemming from the genotype (10) .
An unusual opportunity to study the modifying effect of incidental factors on depressive symptoms offered itself in our New York State survey of persons with early total deafness (11) . On the whole, this series of psychiatric patients showed no significant increase or decrease in the prevalence of manic depressive or involutional psychoses. However, symptoms of retardation, guilt and depression were rare, with paranoid symptoms or anxious agitated states without depression taking their place. Altshuler's explanation for these data was that the communication barrier and conceptual handicap imposed by deafness perpetuated primitive omnipotence and coercive relationships with parents, whereupon rage and impulse rather than conscience and guilt predominated in behaviour and motivation, thus reducing the frequency of retarded or guilty depression (1) .
Clinically as well as genetically it should be emphasized that the problems of family and parenthood counselling represent one of the most important applications of the genetic aspects of depressive illness. While manic depressive psychosis may not be as continuously destructive to a family as schizophrenia, patients with this disease, their spouses, and their children deserve to have the most accurate information, to be offered in an understanding, psychotherapeutic context (6) . The problem is often brought shockingly to the attention of families in which a suicide occurred during a psychotic depressive phase; at the other extreme, hypomanic periods often result in broken marriages and emotional damage to vulnerable children. As in all parenthood counselling, the genetic risk to potential offspring is but one aspect of the matter to be discussed; equally important are the stability of the marriage, the desire for children, the effect of having children on the health of the parents and the uncovering of the underlying motives, and wishes, fears and guilts of the couple seeking advice.
?n~statistic. ?f interest to the psychiatrist, genetICIst or counsellor is the actual marriage and fertility rate of manic depressive patients. According to Kallmann's data on twins and their siblings, psychotic subjects in the period 1940 to 1950 married less frequently, tended more often to remain childless when married, and produced fewer children if fertile, than was true for their non-psychotic cotwins and siblings or for normal controls. 0degaard in Norway, referring to findings prior to first admission, also reported a decreased marital fertility rate (93%), which in connection with a decreased marriage rate (76%) resulted in a reproduction rate of 63% (8) . (By comparison, his corresponding figures for schizophrenia were 94%, 27%, 25%). EssenMoller found the marriage rate of Swedish manic depressives to be normal before their illness; afterwards falling to about half, with fecundity of married patients showing no decrease in either period and with an over-all reproductive rate no different from the general population (2) . Aubrey Lewis obtained similar results in England where the diagnosis was made more frequently than elsewhere (7). He pointed out, however, that the situation may change rapidly with new treatment methods and altered hospitalization trends. All of these observations call for increased attention to defining more precisely the genetic aspects of depressive illness and providing enlightened marriage and parenthood counselling to patients and their families.
Meanwhile the implications of a genetic predisposition for depressive illness on the biochemical and cellular level, may spur the search for microbiological substrates and rational pharmacological treatment methods.
